AMPK is down-regulated by the CRL4A-CRBN axis through the polyubiquitination of AMPKα isoforms.
As a master regulator for metabolic and energy homeostasis, AMPK controls the activity of metabolic enzymes and transcription factors in response to cellular ATP status. AMPK has been thus recognized as a main target for the regulation of cellular energy metabolism. Here, we report that AMPK can be down-regulated by the cullin-RING ubiquitin E3 ligase 4A (CRL4A) with cereblon (CRBN). CRL4A interacted with AMPK holoenzymes and mediated AMPKα-specific polyubiquitination for its proteasomal degradation through non-K48 polyubiquitin linkages. In the ubiquitination system, CRBN was required for efficient polyubiquitination of AMPKα subunits. Consistently, polyubiquitination of AMPKα subunits was reduced by inhibitors of CRL4A-CRBN. Physiologic function of AMPK down-regulation by CRL4-CRBN was also confirmed using mouse bone marrow-derived mast cells (BMMCs). The inactivation of CRL4A-CRBN in BMMC increased AMPK stability and suppressed secretion of allergic mediators via AMPK activation followed by MAPK inhibition. In addition, CRBN knockout of BMMC also decreased allergic responses in mice. Our results suggest that the CRL4A-CRBN axis could be a target for the regulation of AMPK-dependent responses.-Kwon, E., Li, X., Deng, Y., Chang, H. W., Kim, D. Y. AMPK is down-regulated by the CRL4A-CRBN axis through the polyubiquitination of AMPKα isoforms.